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Appellant: Solomon S. Steiner and Bryan R. Wilson CENTFWlSx CENTER 

FEB 1 5 2005 

Serial No.: 09/766,362 Ait Unit: 1615 

FOed: January 19, 2001 Examinen Humera Sheikh 

Fon DRY POWDER FORMULATIONS OF ANTmiSTAMINE FOR NASAL 

ADMINISTRATION 



Mail Stop Appeal Brief-Patents 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 223 13-1450 

APPEAL BRIEF 

Sir: 

This is an appeal from the final rejection of claims 1-5, 7-12, 14-18, 20 and 21 in the 
OfSce Action mailed July 15, 2004, in the above-identified patent t5)plioation. A Notice of 
Appeal was filed on December 15, 2004. The Commissioner is hereby authorized to charge 
$250.00, the fee for the filing of this Appeal Brief for a small entity, to Deposit Account No. 50- 
3129. It is believed that no additional fee is required with this submission. However, should an 
additional fee be required, the Commissioner is hereby authorizBd to charge the fee to Deposit 
Account No. 50-3129. 
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U.S.S.K: 09/766.362 
Filed: January 19, 2001 
APPEAL BRIEF 

(1) REAL PARTY IN INTEREST 

The real party in interest of this ^plication is the assignee, MannKind Corpotatioa 

(2) RELATED APPEALS AND INTERFERENCES 

There are no related appeals or interferences knovvn to appellant, the undersigned, or 
appellant's assignee which directly affects, which would be directly affected by, or which would 
have a bearing on the Board's decision in this appeal. 

(3) STATUS OF CLAIMS ON APPEAL 

Claims 1-5, 7-12, 14-18, 20 and 21 are pending and on appeal. Claitxis 6, 13, and 19 were 
cancelled in an Amendment filed August 21, 2003, New claims 20 and 21 were added in an 
Amendment filed April 12, 2004 The te?ct of each claim on appeal, as pending, is set forth in an 
Appendix to this Appeal Brief. 

(4) STATUS OF AMENDMENTS 

An amendment after final rejection was filed on October 13, 2004- In the Advisory 
Action mailed December 7, 2004, the Examiner indicated that this amendment would not be 
entered. The claims were last amended in the amendment filed April 12, 2004. An appendix 
sets forth the claims on appeal. 
(5) SUMMARY OF THE INVENTION 

The claims define dry powder formulations suitable for nasal administration that 
minimize or elinunate systemic side ejffects (page 2, lines 2-4). The claims also define a drug 

2 
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U,S.S.N,: 09/766,362 
Filed: January 19,2001 
APPEAL BRIEF 

delivery device for nasal administration of the dry powder formulations and a method of 
administering the dry powder fonnulations to the nasal region of a patient in need thereof (page 
13, lines 3-11). The dry powder formulations reduce the systemic side effects of liquid nasal 
sprays becaxjse the drug is maintained in the nasal cavity (page 2, lines 2-3) due to the selection 
of micioparticles having an average particle size of between 10 and 20 microns formed of drug 
and diketopiperazines (page 3, lines 5-10). 

(6) ISSUES ON APPEAL 

The issues presented on appeal are: 

(1) whether claims 1, 2, 4i 5, 7, 9, 12, 14, 15, 17, and 18 are non-obvious as required by 
35 U.S.C. § 103(a) over U.S. Patent No. 5,503,852 to Sterner et at C'Steiner")* 

and (2) whether claims 3, 8, 10, 16, 20, and 21 are non-obvious as required by 35 U.S.C. 
§ 103(a) over Steiner in view of U.S. Patent No. 5,690,954 to lUum ("lUum"). 

(7) GROUPmG OF CLAIMS 

The claims do not stand or fall together. Arguments for the separate patentability of the 
claims are provided below. 

(8) ARGUMENTS 

(a) The Invention 

Current administration of antihistamines via intranasal routes in aqueous solution imparts 
systemic side effects such as somnolence and long lasting, bitter tastes (page 1, lines 13-20). 
Liquid nasal sprays result in antihistanunc penetration into the back of the throat where the 

3 
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APPEAL BRIEF 

antihistamine may be orally absorbed and contribute to the cejitral nervous system effects of 
somnolence and the bitter taste experienced by patients (page 1, lines 17-20). The dry powder 
formulations reduce the systeimc side effects of liquid nasal sprays because the drug is 
maintained in the nasal cavity (page 2, lines 2-3). This is achieved through the selection of 
microparticles having an average particle size of between 10 and 20 microns formed of drug and 
diketopiperazines (page 3, lines 5-10) which are retained in the nasal region and not passed into 
the pulmonary system or the mouth. Particles smaller than 10 microns coxild cause the 
composition to pass into the pulmonary region or moufh, resulting in a less efficient delivery of 
the drug and causing undesirable side effects with certain type of drugs, e.g., bitterness in the 
case of an antihistamine. In addition, since the particles as defined by the claims are retained in 
the nasal region, lower doses of drug can be administered (page 2, lines 23-26), 

Ob) Rejections Under 3S U.S,a § 103 

The Legal Standard 

■ As stated in MPEP § 2141, when applying 35 U.S.C. § 103, the following tenets of patent 
law must be adhered to: 

(A) The claimed invention must be considered as a whole; 

(B) The references must be coixsidered as a whole and must suggest the desirability and 
thus the obviousness of making the combination; 

(C) The references must be viewed without the benefit of impOTnissible hindsight vision 
afforded by the claimed invention^ and 



4 
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(D) Reasonable expectation of success is the standard with which obviousness is 
determined (MPEP § 2141 citing Hodosh v. Block Drug Co., Inc., 786 F.2d 1136, 1 143 n.5, 229 
USPQ 182, 187 ti.5 (Fed Cir. 1986)). As noted in Gillette, "Focusing on the obviousness of 
substitutions and dififerences, instead of on the invention as a whole, is a legally improper way to 
simplify the often difficult determination of obviousness." {Gillette Co, v. S,C Johnson & Sons, 
Inc, 919 K2d 720, 724, 16 U.S.P.Q.2d 1923 (Fed. Cir. 1990)). 

In rejecting a claim under 35 U.S.C. § 1 03, the Exaniiner must establish a prima facie 
case that: (i) the prior art suggests the claimed invention- and (ii) the prior art indicates that the 
invention would have a reasonable likelihood of success (In re Dow Chemical Company, 837 
F.2d 469, 5 U.S,P.Q-2d 1529 (Fed. Cir. 1988)). Claims are not prima facie obvious if the 
primary references do not suggest all elements of the claimed invention and the prior art does not 
suggest the modifications that would bring the primary references into conformity with the 
application claims {In re Fritch, 23 U,SP.Q.2d, 1780 (Fed. Cir. 1992), In re Laskowski, i7l 
F.2d 115 (Fed. Cir. 1989)). This is not possible \siien the claimed invention achieves more than 
what any or all of the prior art references allegedly suggest, expressly or by reasonable 
implication. The teaching or suggestion to make the claimed combination and the reasonable 
expectation of success must both be found in Ihe prior art, and not based on the a[q}licant's 
disclosure {In re Vaeck, 947 F.2d 488, 20 USPQ2d 1438 (Fed. Cir, 1991)). The MPEP explains 
that "[t]he mere fact that references can be combined or modified does not render the resultant 
combination obvious unless the prior art also suggests the desurability of the combinations" 

5 
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(MPEP § 2143,01, quoting /« re Mills, 916 F.2d 680, 16 U.S.P.Q,2d 1430 (Fed. Cix. 1990)). The 
Court of Appeals for the Federal Circuit warned that **the best defense against the subtle but 
powerful attraction of a hindsight-based obviousness analysis is rigorous application of the 
requirement for showing of the teaching or motivation to combine prior art references" {In re 
Dembiczak . 175 F.3d 994 at 999 (Fed. Cir. 1999)). The "question is whether there is something 
in the prior art as a whole to suggest the desirability, and thus the obviousness, of making the 
combination (WMS Gaming, Inc. v International Game Technology, 184 F.3d 1339 at 1355 (Fed. 
Cir. 1999)). '^[Tlhe showing must be clear and particular" (In re Dembiczak, 1 75 F.3d 994 at 
999 (Fed. Cir. 1999)). The references themselves must lead those in the art to what is claimed. 
In this case, there is simply no such teaching. 

m Refection of claims L 2. 4. 5. 7. P. 12. 14. 15. 17, and 18 under 35UXC. $ 
lOSfa) as obvious over U.S. Patent No, 5.503,852 to Steiner et al rSteiner") 
Sterner 

Steiner discloses drug delivery systems suitable for oral or intravenous administration 
wherein diketopiperazines and fheir analogs form particles incorporating a drug to be delivered. 
Steiner discloses drugs that are to be released in the circulatory system following injection or 
after transport from the gastrointestinal (GI) tract following oral delivery (column 10, lines 29- 
31). Steiner describes formulations that are stable in the blood, stomach, or small intestine 
(column 11, lines 15-49). 

6 
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Steiner does not disclose drug delivery systems in a form suitable for nasal 
administration. Steiner discloses formulations administered in a solution or in the fonn of a 
tablet. Steiner does not disclose dry powder formulations. 

Steiner does not mention nor suggest a composition of microparticles having an 
average size between 10 and 20 microns. In contra^ Steiner discloses adj33amstering smaller 
microparticles, with average diameters between 0.1 and 10 microns for oral or intravenous 
delivery (col, 4, lines 32-40). This size range is ineffective for improving the nasal 
administration of drugs. Microspheres below 10 microns will pass into the pulmonary region or 
mouth, resultii^ in a less efficient delivery of the drug and cause undesirable aide effects with 
certain type of drugs, e.g., bittemess in the case of an antihistamine. Thus, Steiner does not 
address any problems associated wth nasal administration of drugs, 

Steiner teaches away from nasal drug delivery which requires adhesion to and uptakt 
within the nasal region. Stdner mentions that the microparticles can include a diagnostic 
imaging agent useful for imaging the nasal tract However these microparticles are administered 
orally or through a needle for intravenous administration (col. 13, lines 14-24 and col. 1 1, line 65 
until col. 12, line 4 and col 12, lines 20-22), not via inhalation. Imaging the nasal tract is very 
different from drug delivery through the nasal mucosa. In diagnostic imaging, the imaging agent 
is administered orally or intravenously and travels through the body emitting signals that are 
recorded and transformed into a desired ''image", while in nasal drug delivery the drug is 
absorbed by the nasal mncosa and is distributed systemically in the body. Formulations which 
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are suitable for injection are administered in solution, in a volume that suspends the particles so 
that tfaey are readily distributed at the site of administration. In contrast, a formulation sxiitable 
for nasal administration cannot be suspended in a quantity of liquid, since this would wash away 
the particles ftom the site of deposition. 

Steiner does not disclose or suggest all of the elements of the claimed inventiort Steiner 
does not disclose drug delivery systems suitable for nasal admimstration nor suggest a 
composition of microparticles having an average size between 10 and 20 microns. Steiner does 
not disclose or suggest modifying the particles for administration in a dry powder form to the 
nasal mucosa. Claims are not prirna facie obvious if the primary references do xiot suggest all 
elements of the claimed invention and the prior ait does not suggest the modifications that would 
bring the primary references into conformity with the application claims {In re Fritch^ 23 
U.S.P.Q^d, 1780 (Fed. Cir. 1992). In re LaskowsM, 871 F.2d 115 (Fed- Cir, 1989)). Thus 
Steiner does not provide the necessary motivation to one of ordinary skill in the art to modify its 
particles so that they are suitable for nasal administration. Therefore claims 1, 2, 4, 5, 7, 9^ 12^ 
14, 15, 17, and 18 are not obvious over Steiner. 

fii) Rejection of claims J. & 10. 16, 20. and 21 under 35 U.S.C. $ 103(a) as being 
obvious over Steiner. in view of U.S. Patent No, 5,690S54 to lUum r Ilium") . 

Steiner 

Steiner does not disclose antihistamines. Steiner does not disclose drug delivery devices 
for ijasal administration. Steiner does not disclose spray drying. As mentioned above, Steiner 
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does not disclose drug delivery systems suitable for nasal administration. Steiner does not 
mention nor suggest a composition of microparticles having an average size between 10 and 20 
microtis. Further, there is no suggestion in Steixier to modify the particles so that they can be 
administered in a dry powder form or any other form to the nasal mucosa. 
nium 

nium describes improving the bioavailability of high molecular vs^ight drugs that axe 
administered to the nasal cavity for systemic delivery (see col. 1, lines 15-18 and coL 4, lines 3- 
5). Ilium addresses the problems of decreased efficiency of nasal drug delivery due to rapid 
clearance of Jiasal sprays and inefficient drug absorption in the nasal cavity by designing a 
bioadhesive microsphere delivery system that contains absorption enhancers. The bioadhesive 
microspheres adhere to the nasal mucosa upon contact by forming a gel (col. 3, lines 2-9) and 
have improved bioavailability due to the presence of absorption enhancers which increase the 
bioavailability of the drug (coL 4, lines 6-12). Ilium discloses materials to increase 
bioavailability including lysophosphatides, phospholipids, and bile salts. Ilium does not disclose 
or suggest the inclusion of diketopiperazines in the delivery system. Ilium dislcoses 
microparticles with a size range between 10 and 100 microns (col, 6, lines 13-15), Ilium does 
not suggest the selection of particles having a narrow size range of between 10 and 20 microns. 
The References in Combination 
Claims 3, 8, 10, and 16 are not obvious over Steiner in view of Ilium. Neither Steiner nor 
Ilium provides a person of ordinary skill in the art with the motivation to combine these 
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refereaces nor is thete any indicatioa of a reasonable likelihood of success. Steiner discloses oral 
or intravenous delivery of small mictopatticles having sizes ranging between 0.1 and 10 microns. 
In contrast. Ilium is directed to particles with larger diameters, ranging between 10 and 100 
microns, which may be administered to the nasal mucosa for drug delivery. Ilium's 
microparticles are bioadhesive and form gels upon delivery to a mucosal surface (col. 6, lines 15- 
16). The MPEP explains that "[t]he mere fact that references can be combined or modified does 
not render the resultant combination obvious xmless the prior art also suggests the desirability of 
the combinations" (MPEP § 2143.01, quoting In re Mills, 916 F.2d 680, 16 U,S.P.Q,2d 1430 
(Fed. Cir, 1990)). There is no disclosure or suggestion in Steiner to modify its particles so that 
tibiey are larger (having an average size between 10 and 20 microns), and Ilium does not suggest 
the selection of particles having a narrow size range between 10 and 20 microns. There is no 
suggestion in Steiner to modify its particles so that they can be administered in a dry powder 
form to the nasal mucosa. Furthermore, Ilium does not suggest modifying its bioadhesive 
microparticles to include diketopiperazines and not require the formation of a gel. Thus Steiner 
and Ilium do not provide the necessary motivation to one of ordinary skill in the art to combine 
these references because Steiner nor Ilium suggest the desirability of the combination and do not 
provide a reasonable expectation of success. Thus, one of ordinary skill in the art would not be 
motivated to combine Steiner with lUum. 

Even if one of ordinary skill in the art combined Steiner with lUum, claims 3, 8, 10, and 
16 would not be obvious. Ilium does not cure the deficiencies of Steiner. First, Dlum discloses a 
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broad range of diameters for the particles and does not suggest the selection of particles having a 
tiarrow size range of between 1 0 and 20 microns. Second, lUum discloses that microsphere 
delivery systems for drug delivery through the nasal mucosa must be both bioadhesive and 
contain absorption enhancers to increase the bioavailability of the drug to be delivered. In 
contrast, applicants have disclosed a different drug delivery system, one which requires the use 
of diketopiperazines and does not require the formation of a geL There is no suggestion in Ilium 
to modify the bioadhesive microparticles to include diketopiperazines and not require the 
formation of a gel. Thus, claims 3, 8, 10, and 16 would not be obvious over Steiner in view of 
Ilium, 

For the reasons discussed above, claims 20 and 21 would not be obvious over Steiner in 
viev^ of Ilium. Neither Steiner nor Ilium disclose forming the microparticles by spray drying. 
Ilium discloses forming microspheres by emulsion and phase separation methods, followed by 
chemical crosslinking (see ool. 6, lines 22-67). Steiner discloses forming the microparticles via 
precipitation (see coL 9, line 55 until coL 10, line 9). Therefore the combination of Steiner with 
nium would not make claims 20 and 21 obvioios, 
(9) SinviMARY AND CONCLUSION 

Clauns 1, 2, 4, 5, 7, 9, 12, 14, 15, 17, and 18 are not obvious over Steiner. Steiner does 
not disclose nor suggest all of the elements of the claimed inventioiL Steiner does not disclose or 
suggest drug delivery systems suitable for nasal administration, microparticles havhig an average 
size between 10 and 20 microns, or dry powder formulations. The formuladons that are 
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disclosed would not be suitable since they must be suspended in an aqueous medium for 
injection. Thus Steiner does not provide the necessary motivation to one of ordinary skill in the 
art to modify its particles so that they are suitable for nasal administration. Therefore claims 1, 
2, 4, 5, 7, 9^ 12, 14, 15, 17, and 18 are not obvious over Sterner, 

Claims 3, 8, 10, 16, 20, and 21 are not obvious over Steiner in view of Ilium. Neither 
Steiner nor Ilium provides a person of ordinary skill in the art tvith the motivation to combine 
these references. There is no disclosure or suggestion in Steiner to modify its particles so thai 
they are larger (having an average size between 10 and 20 microns) or so that they can be 
administered in a dry powder form to the nasal mucosa. There is no suggestion in Ilium to select 
particles having a narrow size range between 10 and 20 microns or to modify its bioadhesive 
microparticles to mclude diketopiperazines and not require the foxmatiou of a gel. Thus Steiner 
and Ilium do not provide the necessary motivation to one of ordinary skill in the art to combine 
these references. Therefore, claims 3, 8, 10, 16, 20, and 21 are not obvious over Steiner in view 
of Ilium. 
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For the foregomg feasonSj Appcllont submits that cl&inis 1-5, 7-12, 14-1 8, 20 and 21 are 
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Appendix I: Claims On Appeal 

1. (previously presented) A composition for the nasal administration ofa drug in a dry 

powder form suitable for adtnixustration to the nasal region, 

the dry powder form comprising microparticles having an average particle size of 
between 10 and 20 microns and comprising the drug and diketopiperazines. 

2. (origitxal) The composition of claim 1 wherein the drug is selected from the group 
consisting of antihistamine, vasoconstrictors, antijuaflannnatories and analgesics. 

3- (original) The composition of claim 2 wherein the antihistamine is selected from the 
group consisting of chlorpheniramine and azelastine. 

4, (previously presented) The composition of claim 1 wherein the diketopiperazine is a 
substitution derivative selected from the group consisting of diketomoipholines, diketooxetanes 
and diketodioxanes* 

5. (previously presented) The composition of claim 1 wherein the diketopiperazine 
diketopiperazine is formed by cyclodimerization of amino acid ester derivatives. 

6. (canceled). 

7, (previously presented) A drug delivery device for nasal adniinistration comprising 
a drug in a dry powder form in a dosage formulation for administration to the nasal 

region, and 

a device for delivering a measured dose of the drug to the nasal mucosa, 
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wherein the dry powder form comprises microparticles having an average particle size of 
between 10 and 20 microns and comprising the drug and diketopiperazines. 

8- (original) The device of claim 7 wherein the device is a nasal insufflator. 

9. (original) Hxe device of claim 7 wherein the drug is selected from the group 
consisting of antihistamine, vasoconstrictors, antiinflammatories and analgesics. 

10. (original) The device of claim 7 wherein the antihistamine is selected from the group 
consisting of chlorpheniramine and azelastine. 

1 1 . (previously presented) The device of claim 7 wherein the diketopiperazine is a 
substitution derivative selected from the group consisting of diketomoipholines, diketooxetanes 
and diketodioxanes. 

12. (currently amended) The device of claim 7 wherein the diketopiperazine 
diketopiperazine is formed by cyclodimerization of amino acid ester derivatives. 

13. (canceled), 

14. (previously presented) A method of administering a drug to the nasal region of a 
patient in need thereof, comprising nasally administering a dry powder suitable for nasal 
administration, 

wherein the dry powder form comprises microparticles having an average particle size of 
between 1 0 and 20 microns and comprising the drug and diketopiperazines. 

15. (original) The method of claim 14 wherein the drug is selected from the group 
consistiag of antihistamine, vasoconstrictors, antiinflammatories and analgesics, 
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1 6. (original) Tlie method of claim 14 wherein the antihistamine is selected fiom the 
group consisting of chlorpheniramine and azelastine, 

17. (previously presented) The method of claim 14 wherein the diketopiperaane is a 
substitution derivative selected from the group consisting of diketomoxpholines^ diketooxetanes 
and diketodioxanes. 

18» (previously presented) The method of claim 14 wherein the diketopiperazine 
diketopiperazine is formed by cyclodimerization of amino acid ester derivatives. 

19. (canceled). 

20, (previously presented) The composition of claim 1 formed by spray drying. 

2L (previously presented) The device of claim 7 wherein the microparticles are formed 
by spray drying. 
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